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INTERACTIVE DIGITAL RADIO BROADCASTING SYSTEM 



BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus 
and method for providing a broadcast digital radio 
service in which the user is afforded various 
interactive features. 

Various digital communication protocols have 
been developed for communicating audio and other 
data in a packetized data stream. For example, 
digital audio streams which conform to the ISO/IEC 
International Standard 13818-1, Musicam, and Dolby 
AC-2 and AC-3 formats are known. ISO/IEC 13818-1, 
also published as ITU-T Recommendation H. 222.0, is 
compatible with the MPEG- 2 video standard described 
in ITU-T Rec. H.262, or ISO/IEC 13818-2 and 13818-3. 
These schemes can provide .for the communication of 
compressed audio data over various broadcast 
channels, including satellite, cable television, or 
terrestrial networks, for example. Other digital 
formats are known for the communication of video and 
other types of data. 

However, such schemes are not designed to 
enable the user to interact with the data. For 
example, in an audio context it has not been 
possible to manipulate received audio data to 
provide features which are normally associated with 
a compact disc (CD) player. Such features include 
skipping a track in forward or reverse, pausing the 
audio output, fast forward or reverse, or repeating 
an audio selection from the beginning of a track. 
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Similarly, with analog radio broadcasts, the user 
has no control over the received data other than 
changing the channel. Thus, the user has been 
forced to obtain pre-recorded media such as compact 
5 discs or magnetic tape in. order to enjoy such 
features . 

Accordingly, it would be desirable to provide a 
digital radio broadcast system which affords the 
user various interactive features. The system 
10 should take advantage of digital technology such as 
packet delivery of multiple concurrent data streams, 
and digital storage and control. 

It would also be desirable to provide an audio 
receiver/player which gives the user information 
15 about the selection currently playing, such as a 

textual display which provides the name, performer, 
album, lyrics or time/duration of the selection, or 
even a verbal (e.g., vocal) description. 

The system should be configurable in various 
20 tiers, for example, as an access-controlled, 

commercial -free service, or as a free service which 
includes commercials . 

The system should be compatible with audio data 
as well as video and multimedia data. 
25 The system should be compatible with existing 

and proposed governmental regulations and commercial 
standards regarding terrestrial channel allocations. 

The present invention provides a system having 
the above and other advantages. 



SUMMARY OF THE INVENTION 



In accordance with the present invention, a 
digital radio broadcast system provides various 
interactive features, including skip forward and 
skip backward. In one embodiment, data is 
transmitted at a faster than real time rate and 
accumulated in a buffer at a receiver. The data 
rate may reduced, at least temporarily, to the real- 
time rate. The user can play a current track or 
skip to subsequent or earlier tracks. 

In another embodiment, two or more channels of 
programming are communicated such that a user can 
move directly from a current track to the beginning 
of a track on another channel. The channels may be 
transmitted at real time or faster than real time. 
In another embodiment, tiers of service levels are 
provided so that a paying subscriber can bypass some 
or all of the commercial messages, while non-paying 
users may not bypass the commercials. Replacement 
programming for use in overriding commercials (e.g., 
for paying customers) may be transmitted in one or 
more portions of available bandwidth. At a 
receiver, control data may provide identification of 
a track, such as artist, song title, or the like. 

In particular, a method for broadcasting 
digital programming services includes the steps of 
packetizing a plurality of program segments for 
transport in at least one data stream, transmitting 
the packetized program segments at an overall data 
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rate which is greater than a play rate of the 
program services, temporarily storing at least a 
portion of the program segments in a buffer, and 
deleting at least one program segment in the buffer 
5 when a buffer fullness level is reached. 

The packetized program segments may be 
transmitted in only one data stream at a rate which 
is greater than a play rate of the programming 
services . 

10 Data may also be transmitted which designates 

access points for the program segments to allow a 
user to skip forward or backward to a program 
segment which is stored in the buffer while playing 
current program segments. 
15 The buffer contents must be managed to avoid an 

overflow. This can be achieved by deleting the 
oldest program segment which is stored in the buffer 
when the buffer fullness level is reached. 

Additionally, control data may be transmitted 
20 with the program segments to provide information 

regarding the contents of the program segments such 
as song title, artist, lyrics, etc. 

The scheme is particularly suitable for use 
with audio data, although the inventive concept can 
25 be extended to video and multimedia data. The term 
"multimedia 11 is used herein to indicate audio and/or 
video data. Currently, the required memory size for 
video and multimedia is believed to be prohibitive, 
but this is expected to change as memory costs 
30 continue to decline and improvements in data 
compression are achieved. 
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For marketing purposes, it is desirable to 
provide a plurality of service tiers, e.g., a free 
or basic service level, and one or more premium 
(subscriber) levels. For example, a free service 

5 level would have a number of commercials for each 
hour of music or other programming, while a mid 
level premium service has fewer commercials, and a 
high level premium service has no commercials . This 
can be achieved by providing only the paying 

10 customers with data which indicates access points 

for the program segments. The access points allow a 
user to skip forward or backward to a program 
segment which is stored in the buffer after the user 
has begun to play a current program segment. In 

15 this manner, some users can skip over at least some 
of the commercial segments, while others cannot skip 
over the commercial segments. Moreover, for the mid 
and high levels, the commercials may be skipped 
automatically or at the user's discretion. 

20 Instead of. transmitting only one programming 

service in only one channel, the packetized program 
segments may be transported in a plurality of data 
streams. For example, program segments which 
provide jazz music may be provided in a first data 

25 stream, while program segments which provide 

classical music may be provided in a second data 
stream, and so forth. The term "programming service 
stream" is used herein to designate a data stream 
which carries data from a particular programming 

30 service. A programming service stream is analogous 
to a "channel" of a conventional analog radio 
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broadcast but need not be transmitted in a separate 
physical channel or spectrum. 

Data can be provided which indicates access 
points for the program segments of the first and 
5 second programming service streams to allow a user 
to skip directly from a currently playing program 
segment on the first programming service stream to a 
starting point of a program segment in the second 
programming service stream. Thus, whenever the user 
10 changes data streams, the start of a segment may be 
played. This is in contrast to conventional radio 
systems, where the user generally misses the 
beginning of an audio selection being played when 
changing the channel, and cannot recover any portion 
15 of the selection that has already passed. 

When the program segments include non- 
commercial segments and commercial segments, the 
non- commercial program segments can be transmitted 
as replacement programming in a replacement 
20 programming bandwidth of the transmitted data 
stream. The replacement program is gradually 
accumulated over time so that the premium subscriber 
can recover the replacement programming while the 
non-paying user recovers the commercial segments. 
25 The replacement programming replaces time which 

would have been occupied by the commercials. The 
total amount of programming for the users at each 
service tier can therefore be the same. 

Corresponding apparatus are also presented. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration of a digital radio 
transmitter in accordance with the present 
invention. 

5 FIG. 2 is an illustration of a digital radio 

receiver in accordance with the present invention. 

FIG. 3 is an illustration of a method in 
accordance with the present invention. 

FIG. 4 is an illustration of a data sequence 
10 and buffer fullness level in a normal play mode with 
a single data stream in accordance with the present 
invention. 

FIG. 5 is an illustration of a data sequence 
and buffer fullness level in a single skip forward 
15 mode with a single data stream in accordance with 
the present invention. 

FIG. 6 is an illustration of a data sequence 
and buffer fullness level in a double skip forward 
mode with a single data stream in accordance with 
20 the present invention. 

FIG. 7 is an illustration of a data sequence 
and buffer fullness level in a skip backward mode 
with a single data stream in accordance with the 
present invention. 
25 FIG. 8 is an illustration of a data sequence 

and buffer fullness level in a pause mode with a 
single data stream in accordance with the present 
invention. 
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FIG. 9 is an illustration of a data sequence 
and buffer fullness level in a normal play mode with 
multiple concurrent data streams in accordance with 
the present invention. 
5 FIG. 10 is an illustration of a data sequence 

and access points for non-paying users and for 
subscribers in accordance with the present 
invention. 

FIG. 11 is an illustration of a replacement 
10 programming bandwidth and a free service bandwidth 
in accordance with the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

In accordance with the present invention, an 
apparatus and method are presented for providing a 
broadcast digital radio service in which the user is 
5 afforded various interactive features. 

In a first embodiment, a single programming 
service stream is transmitted faster than the play 
rate of the audio (e.g., faster than real time). 
Rate buffering in the receiver is used to create an 
10 output at the correct playback rate. Unless the 
user takes action, the buffer eventually fills. 
When near- full, the receiver deletes one full audio 
selection (e.g., a complete song) in the buffer, 
effectively skipping a selection automatically. The 
15 user may take action to skip a full selection or to 
move through the buffer contents all the way to the 
point that it becomes empty. 

This scheme relies on the presence of a 
separate control stream that provides the receiver 
20 with the timing information necessary to know where 
one selection ends and another begins (e.g., access 
points) . It is possible to access -control the 
control stream by encrypting it, thereby making it 
available only to paying subscribers . When this is 
25 done, only paying subscribers can correctly play the 
music or other audio sequence without interrupting 
selections at random times. Moreover, • the audio 
itself can be encrypted to keep any non- subscriber 
from hearing anything. 
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In one embodiment, a digitally delivered 
premium radio service is defined to include one 
programming service stream of audio program 
selections running at a faster- than- real time rate 
and one control stream that identifies the 
composition of the service and the packet 
identifiers (PIDs) carrying its component parts, and 
provides begin/end timing for each audio track. 
Optionally, the radio service can include one stream 
that identifies (vocally) the artist, selection, 
album, or other information and/or one stream that 
identifies (textually or via graphic images) 
information about the selection (artist, selection, 
lyrics, etc.) . All of these data streams can be 
multiplexed together and modulated onto a radio 
frequency (RF) carrier in a conventional manner. 

The digital receiver has functional components 
including a tuner/demodulator to convert a received 
RF signal into a digital bitstream, a de-interleaver 
and forward error corrector to repair digital bit 
errors induced by noise on the channel, a transport 
synchronization processor to recover transport 
packets from the bitstream, a PID filter to separate 
packets with the desired packet ID from the 
transport multiplex, RAM buffers for intermediate 
storage of packets, large RAM buffers used to hold 
time-shifted audio data, a RAM buffer to hold 
program ID data, a packet decryption processor, and 
an audio decompression processor. A control CPU is 
also provided to control tuning, acquisition of the 
digital stream, front panel controls, data pointers 
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to RAM, data routing to the decompression processor, 
and conventional features such as volume, bass and 
treble . 

Since the delivery of audio data is designed to 
5 exceed the playback rate, the receiver's buffer 

eventually fills. To prevent a buffer overflow, the 
control processor resets the buffer's output queue 
pointer to skip a full selection (e.g., track), thus 
restoring space for new input. One of the functions 
10 of the control stream is to identify the begin/end 
points for audio selections. 

In a second embodiment, multiple real time 
streams are provided such that the transmitted and 
received data rate is the same as the play rate. Two 
15 or more concurrent real time audio program streams 
are broadcast. A receiver monitors and buffers two 
or more streams concurrently, buffering audio 
selections in order to support selection skipping, 
fast forward/reverse, and pause functions. 
20 In both embodiments, an optional extra buffer 

is used to collect selection ID audio clips, which 
are verbal descriptions of audio tracks. This 
buffer or another can be used to collect textual 
information relating to each selection as well, 
25 including performer name, group name, selection 

title, album information, . lyrics, etc. Generally, a 
multimedia clip which includes audio and video may 
be provided. For the case of several audio 
programming service streams, each stream may be 
30 delivered at the playback rate (as in MPEG-2) . 

Switching between the two buffers is timed according 
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to information on audio track start/end times that 
is obtained from the control stream which, as 
indicated above, may be encrypted. 

With either embodiment, the total transmitted 
data, rate (e.g., taking one or more streams into 
account) is greater than the playback rate, at least 
on average. 

FIG. 1 is an illustration of a digital radio 
transmitter in accordance with the present 
invention. The transmitter is shown generally at 
100. An audio compression function 110 receives and 
compresses different audio sources such as musical 
programming, news features, or other programming 
which is currently available with conventional 
analog radio systems. The invention is believed to 
be particularly suitable for musical programming, 
where successive discrete tracks are transmitted. 

Any known audio compression scheme may be used, 
such as the MPEG ISO/IEC 13818-1 and -3, Musicam, or 
Dolby AC-2 and AC-3 formats. Typically, several 
audio sources are provided from which the user can 
choose . 

The compressed audio sources are output from 
the audio compression function 110 as elementary 
bitstreams and provided to a transport packetizing 
and multiplexing function 120, where they are 
assembled into, a transport bitstream. For the first 
embodiment of the invention, the transport bitstream 
comprises a single programming service stream of the 
audio sources at a faster than real time rate. For 
the second embodiment of the invention, multiple 
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concurrent programming service streams at a real 
time rate are provided. Alternatively, multiple 
concurrent streams at a faster than real time rate 
may be provided. 

5 The transport bitstream includes packetized 

elementary stream (PES) packets such as described in 
ISO/IEC 13818-1. Each transport packet is 
identified by a packet identifier (PID) . Error 
control (EC) coding and modulation is performed at a 
10 function 140 to provide a transmitted signal to a 
transmitting antenna 150. Error control coding, 
such as forward error control coding, is optional, 
but is generally necessary for practical 
implementations . 

15 Although a transmitting antenna is shown for a 

terrestrial broadcast in the illustration, it will 
be appreciated that the invention may be adapted for 
use with other communication media, including 
satellite, cable television, telephone and computer 

20 networks. Additionally, although audio sources are 
shown, the invention can be adapted for use with 
other types of sources as well, such as video or 
other data. Audio is considered to be a practical 
application currently relative to video because of 

25 the relatively modest amount of RAM needed to buffer 
an audio stream for the desired time duration. 

A control processor 130 receives a control 
input and provides a corresponding control bitstream 
to the transport packetizing and multiplexing 

30 function 120 for communication in the transmitted 

signal . 
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Not shown is an optional block which applies 
access control (encryption) to one or more of the 
audio sources, and/or one or more of the control 
streams, and creates Entitlement Control Message 
5 streams and an Entitlement Management Message 

stream, according to techniques well-known in the 
art, such as discussed in commonly -as signed U.S. 
Patent 5,627,892 to Kauffman. 

The control input (e.g., data) can include 

10 timing information, such as the start/stop or 
start/duration of musical selections and 
commercials, selection name, artist, album, concert 
information, band member names, album producer, 
lyrics, recording date, album release date, album 

15 sales information, or any other information which is 
related to the selection. 

FIG. 2 is an illustration of a digital radio 
receiver in accordance with the present invention. 
The receiver is shown generally at 200. A receiving 

20 antenna 205 receives the transmitted RF signal and 
provides it to a tuner and demodulator 210, which 
converts the RF signal into a digital bitstream. 
The demodulated signal is processed at a forward 
error correction function 215 to repair digital bit 

25 errors induced by noise on the channel. A de- 

interleaver may also be used. A transport packet 
synchronization function 220 recovers transport 
packets from the bitstream. 

A PID filtering function 225 separates the 

30 audio sources from the transport multiplex according 

to PIDs which are associated with the respective 
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audio sources, and provides the audio sources to 
respective buffers 235 and 240 for temporary 
storage. The buffers need not be discrete elements 
but can be portions of a larger memory space. 
5 Additionally, more than two buffers may be provided. 
The buffers may be implemented as random access 
memory (RAM) . The audio sources generally will 
comprise a number of successive tracks such as 
musical selections, and optionally, advertising or 
10 other filler material. 

Control data such as the start/ stop or - 
start/duration of musical selections and commercials 
is provided from the PID filtering function 225 to a 
control central processing unit (CPU) 230, which 
15 includes operating software in associated read-only 
memory (ROM) , not shown. The CPU 230 controls 
tuning, acquisition of the data stream, user control 
buttons which may be on a panel of the receiver, 
data pointers to memory, and data routing to a 
20 decompression processor. The CPU 230 also controls 
conventional functions such as volume, bass and 
treble, for example. 

Data such as the selection name or artist is 
provided from the PID filtering function 225 to a 
25 selection ID buffer 245. This data can provide a 
verbal (i.e., vocal) or multimedia description of 
the associated audio tracks stored in the buffers 
235 and 245. The user may provide a SONG ID 
command, which retrieves the selection ID data, 
30 decompresses it, and provides it to a speaker as an 
audio clip. For example, the selection ID may 
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provide a brief description of the author, year, and 
sales history of a particular musical track. 

The control CPU 230 can control and communicate 
with the tuner and demodulator 210, transport packet 
synchronization function 220, and PID filtering 
function via a line 232. The CPU 230 also sets 
input/output pointers (e.g., access points) for the 
audio tracks in buffers 235 and 240, and for the 
multimedia clip data in buffer 245. As described in 
greater detail in connection with FIG. 10, access 
points can be varied to provided different tiers of 
service. For example, subscribers who pay a fee may 
have the ability to skip commercials if they desire, 
or the commercials may be skipped automatically. 
Non-paying users will not have the ability to skip 
commercials . 

The CPU 230 also provides an output select 
signal to a switch 265 to select the output from the 
buffer 235, buffer 240, or buffer 245. The output 
data is processed by an audio decompress function 
250 and provided to digital -to- analog (D/A) 
converters 255 and 260 to provide left and right 
channel audio signals, respectively. 

The CPU 230 also receives commands from control 
buttons or the like which can be activated by the 
user. For example, a CHANNEL button 238 causes the 
CPU 230 to select another audio track from the next 
programming service stream, e.g., a programming 
service stream with a channel number which is above 
or below the channel number of the current 
programming service stream. Each programming 
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service stream may be assigned a "channel 11 number or 
other indicator for this purpose. For example, each 
programming service stream can be identified by a 
letter which is based on a "station identifier", 
5 e.g., "C" for "CBS", or the type of programming 

service provided, e.g., "J" for jazz music, and "C" 
for classical music, or some other scheme. Recall 
that the programming service streams need not be on 
separate physical transmission channels. 
10 Alternatively, the button 238 could be termed a 
PROGRAMMING SERVICE STREAM button. The channel 
button 238 may have an "up" and a "down" position. 
Alternatively, or additionally, a key pad may be 
provided to allow the user to directly tune to a 
15 specific channel. Other control interfaces such as 
voice control may be used. 

A SONG ID button 242 causes the CPU 230 to 
recover the identification of the audio selection 
which is currently being played, and to display the 
20 identification on a text and/or graphics display 

262, such as a LCD screen. Alternatively, actuation 
of button 242 may recover a spoken and/or visual 
description (e.g., multimedia clip) which is 
obtained from the selection ID data in buffer 245. 
25 An audio alert device 264 may provide a voice 
commentary or other noise such as a beep which 
informs or alerts the user. 

A PAUSE button 244 causes the CPU 230 to halt 
the playing of any audio by disconnecting the switch 
30 265. The current track which was being played when 
the PAUSE button 244 was pressed (e.g., START PAUSE) 
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should be retained in memory so that when the PAUSE 
button is turned off (e.g., END PAUSE), the current 
track will continue playing. 

A REVERSE button 246, shown as a single left- 
5 pointing arrowhead, actuates the CPU 230 to play 
previous portions of the current track. This 
function is also known as "rewind" in the context of 
conventional magnetic tape which is physically wound 
on spools. The amount of reverse, or backtracking, 
10 of the current track can be a function of the 

duration in which the button 246 is depressed, or 
the number of times the button is depressed and 
released, e.g., five seconds of reverse per press 
and release cycle. It is also possible to reverse 
15 beyond the current track to previous tracks, if 
previous tracks are present in RAM. 

A FAST FORWARD button 248, shown as a single 
right -pointing arrowhead, has an opposite effect 
than the REVERSE button 246. The FAST FORWARD 
20 button 248 actuates the CPU 230 to begin playing 
subsequent portions of the current track. The 
amount of fast forwarding of the current track can 
be a function of the duration in which the button 
248 is depressed, or the number of times the button 
25 is depressed and released, e.g., five seconds of 

fast forwarding per press and release cycle. It is 
also possible to fast, forward beyond the current 
track to subsequent tracks, if present in RAM. 

A SKIP BACKWARD button 252, shown as a double 
30 left-pointing arrowhead, actuates the CPU 230 to 

initiate playing of the first previous audio track 
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at the start of that track. Alternatively, if the 
button 252 is held down or pressed again, the second 
next previous track is played, and so forth. If 
there is no previous track available in memory, the 
5 current track may be. re-played from the start, or no 
action may be taken, so that the current track 
continues to play. In the event that an action 
desired by the user is unavailable, a suitable 
message can be locally generated by CPU 230 and 
10 displayed on display 262 and/or via the audio alert 
264. 

A SKIP FORWARD button 254, shown as a double 
right -pointing arrowhead, causes the CPU 230 to 
begin playing the first next audio track at the 

15 start of that track. Alternatively, if the button 
254 is held down or pressed again, the second next 
track is played, and so forth. Generally, at least 
a portion of the next track will be available since 
the data is transmitted at faster than real time, so 

20 the SKIP FORWARD feature will always be available. 

A PLAY button 256 causes the CPU 230 to play 
the current audio track. . 

The number of tracks available either before or 
after the current track will depend on factors such 

25 as the available buffer capacity and the particular 
play sequence. Specific examples of play sequences 
are discussed in FIGs 4-8. 

Additionally, the particular control buttons 
shown in FIG. 2 are examples only. For example, the 

30 FAST FORWARD button 248 and the SKIP FORWARD button 

254 may be combined in a single button such that the 
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desired function is achieved by pressing the button 
a specific number of times, or for a specific 
duration. That is, one press may provide the fast 
forward function, while two quick presses provide 
5 the skip forward function. The REVERSE button 246 
and SKIP BACKWARD button 252 may similarly be 
combined. Additionally, non-button control 
interfaces may be provided, such as a voice 
recognition system. Other variations will become 
10 apparent to those skilled in the art. 

Additional customized features can be provided 
to the user in a "learning mode" where the user can 
input commands indicating specific listening 
preferences. For example, a control button or other 
15 interface mechanism which is activated by the user 
may provide a signal to the control CPU 230 
indicating that a particular track is a favorite or 
is disliked (i.e., "love it" and "hate it" buttons, 
respectively) . Data which identifies the particular 
20 track, e.g., a track identifier, is then stored in 
non-volatile memory for later use. The track 
identifier may be communicated with the track. 
Subsequently, prior to playing a track, the receiver 
may compare the track identifier to a stored list of 
25 disliked tracks. 

A disliked track which would otherwise begin 
playing can be automatically skipped by skipping to 
the next track on the current programming service 
stream, or to a track on another programming service 
30 stream. 
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Alternatively, the receiver can scan the track 
identifiers of the available tracks on all the 
programming service streams and compare them to a 
stored list of track identifiers of favorite tracks. 
5 If there is a match, the receiver can automatically 
select the favorite track as the next track to play. 
Control logic may be provided such that a current 
track is not played more than a fixed number of 
times in a given time interval to avoid excessive 

10 play of the favorite. Control logic may also inform 
the user that the favorite track is available (e.g. , 
on another programming service stream) and prompt 
the user to select the track. Thus, the tracks 
(e.g., program segments) are selectively recovered 

15 according to the identifiers. 

FIG. 3 is an illustration of a method in 
accordance with the present invention. It will be 
appreciated that FIG. 3 is a high-level process flow 
from which detailed control logic can be developed. 

20 Referring to block 300, the audio data is 

transmitted and received at a rate which is greater 
than the play rate. The audio can be transmitted in 
a single data stream at a faster than real time 
rate, or in multiple concurrent data streams, which 

25 have a total rate which is greater than real time. 
Alternatively, multiple concurrent data streams, 
each having a faster than real time rate may be 
used. For example, the transmit rate may by 1.5 
times the play rate, X bits/sec (bps). 1.5 is given 

30 as an example only, as the invention encompasses any 
transmit rate which is greater than the real time 
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play rate, at least on average. Additionally, the 
invention may be adapted for use with a variable 
rate scheme, where a real time transmission rate is 
combined with greater than real time transmission 
5 rates for the same channel or different channels. 

Switching from greater than real time to real time 
is necessary when the length of one particular 
selection is known to be so large that it cannot fit 
into any receiver's RAM. 
10 A greater than real time reception rate allows 

the user to skip tracks and immediately play other 
tracks. If the reception rate was at real time, the 
user would be presented with unacceptable delays 
when skipping tracks, when changing channels, and/or 
15 close to system start up. The invention provides a 
seamless transition between tracks of a current 
programming service stream, or even between 
different programming service streams. 

For example, as discussed in connection with 
20 FIG. 9, it is possible to begin playing the start of 
an audio track when the user changes programming 
service streams, e.g., from a jazz music service to 
a classical music service. This is possible if the 
tracks are buffered in parallel. This is optional 
25 since the user always has the choice of returning to 

the start of a track. Thus, the scheme can provide 
greater convenience for the user by allowing the 
user to listen to any track in full, even when 
changing programming service streams. . 
30 As shown at box 310, the received data is 

stored in a buffer. Buffer management is necessary 



Printed from Mimosa 04/08/05 11:00:30 Page: 24 



WO 99/37045 



PCT/US99/00217 




Printed from Mimosa 04/08/05 11:01:00 Page: 67 



WO 99/37045 



PCT/US99/00217 




co 
m 

CM 



3 

CM 



5 

eg 



CO 
CN 



CM 



CM CO 

in in in 

CM CM CM 



CM ««- 
CD CD 
CM CM 



oh) 

O CD 



Printed from Mimosa 04/08/05 1 1:01:00 Page: 68 



WO 99/37045 



PCT/US99/00217 



RECEIVE DATA AT RATE=1.5 
X bps 



STORE DATA IN BUFFER 



IF PLAY=YES, START TO PLAY 
OLDEST TRACK IN BUFFER 
AT RATE=X bps 



WHEN BUFFER BECOMES 
FULL, DELETE OLDEST 

TRACK IN BUFFER OTHER 
THAN CURRENT TRACK 



IF FAST FORVYARD=YES, 
MOVE TO FUTURE POINT IN 
CURRENT TRACK 



IF REVERSE=YES, MOVE TO 
PREVIOUS POINT IN 
CURRENT TRACK 



IF SKIP FORWARD=YES, SKIP 
TO NEXT TRACK IN BUFFER, 
IF ANY 



3/1.1 

-300 



IF SKIP BACKWARD=YES, SKIP 
TO NEXT PREVIOUS TRACK 
IN BUFFER, IF ANY 



•310 



320 



330 



340 



350 



360 
ELSE _ 



r 



365 



CONTINUE TO PLAY 
CURRENT TRACK AND ALERT 
USER 



370 
ELSE 



SKIP TO START OF CURRENT 
TRACK OR CONTINUE TO 
PLAY CURRENT TRACK AND 
ALERT USER 



FIG.3 



375 



Printed from Mimosa 04/08/05 1 1 :01 :01 Page: 69 




Printed from Mimosa 04/08/05 11:01:01 Page: 70 



[19]+#AR#fnH^*IJ^ [51]lnt.CI 6 

H04N 7/08 

[21] 96121931.9 



[43^WB 1997 ^9^10 0 


|1 1| fc*Ht CN 1159120A 


(22|**B 96.10.30 




I30|«t5tfi 




[32]93.10.30P3UP|311282144 / 95 




f7I|*«A 














ftfdsf** 3 jt w»* 19 m Rtnurft u iff 



157|«* 




(WW .W O/* 

» il || 3v 3 



r t 



— ri I s?a : 



r » a. is: 



1* * ! i" - 



(BJ)3U 1456 "5 



# JttMfcfcA** #**«H**«* * ill; 

WJift»«««ffiA, little**,, |t.=4bft*jLMAJ* 



10 ?B**f; 

****** »**#**JUMW**l*:fr* **** tflfc* « ***** 

10, M01«i7 JWtWiWWUltl #t: 
20 ****** JUMMNfcMrfe? 3 *#tt*JLn*** * 
ft**********. 

IK Miti**7**lHUMb»**4^ *t*. ******** 

********* a *#*-***#a*=4i4Ut#, 

25 12, tfe^: 

-******JL, * -f****£** H «MT«t«»t « 
***JMM-*****: 

-*****, A t£##*******JL**** ******* a It 

30 -->NjMfc*** 3 *4^* &********; 

->MfrA*jt, ^^^^^AA^^AN-iaj^/i^^Air^^A^ 



A&###tt&#; 

-^4#*^#*«^^4L*^^#A^|t#^^|tJ.. 



5 

@«t cms t*r; M^AMM«*n4Muur. 

*2tettfcifeJ*.j|rira. 

25 jj£.JL*t*ife**A CMs @ . 

*JL* «* 3 - 9 t*'£f-Jl*-HftMMJUMUL. CMs 

^*tt?a. 

t&&&, Hit* Hit, JftifltT*fl6 
30 KUlUKtiiA CMs g . 
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23:52 jO*CMl#AV4fc##i4il#chli|^^ 
CM 1 , |SJ Bt# AV *#£vMH***, 207 + . 
% B* ffl # 0:00 Bt, 8 A AV *Ufc0r&iHHr 1=1 chl 

30 4>t203 t«:^ *f-&.£*:*t#, I^Btfcira A^AV4t#^-A^H*#-7t 
207 t. 3>h JM^aMMt207*H*CMl#*»fc. £ CM 1 *** 30 



*>Bt, *H£4frtfe£ 0:00 Bt^^f .9 A W AV&*. 

■f*., £«5CW**ft*,T, £Bf«l#0:lSBt+<M*S AW#&, 
CM I , «TtbM 30 gfc, £ 0:15 #&xfrflL&*fr& 30 CM. 

tfTJMa*. £0:30, 0:45, 1:00, 1:15, 1:30 *» 1:45 Bt-$<fc4i>A 30 0 
5 WAV it*, ^jfcW AV|fc*&#S SC ^4tm\5^ 

#$L$ 30 #W CM , gp&-fc 8 #f 2:04 8f 9 A W*t*. 

*&CM14frifci;WAV|t*W##&*, **4*HK 

® 5D 4^#*t*li^#ft CMs &A*Jt8t^ AV 200a 
10 AV 4M**fr&*F*8. &ii*HfriJlT, 5B 

5CW^«.*R, fef^ACMs WUfAatffiJ^ 1 
#&T, AV &*-&>|fc£S. 200a AUtfl] A 0:00 &«rtii CM 1 & 1 

0:00 #*NMttt?.H A W AV It*. 15 ^*f*Jl;f 1 ^ 

WCM, #*p, &-*4:8*, *t2:08Bf&£? i AW. 

15 A**«W*., #7ftil#W&#, ##*«07 #«J^;ti»4#£ 

jJ^CMl***** AVIt*. <#*P8^4K 

£ffl5E+, CMs W*:i:^#AW^*^^a5DW+*-<JC*!Sl, 

CMW##*|S]. / s /r^W^^^*-*CM2 8t^AV*L*#Jl44t 

JL 200a * tfc W AV #***,*£ ffl. £ii*Hfr&T, £ AV &*&*&&* 200a 
20 +, 4L#CM2 W AV|t*^riiitWii5l2(ch2)>yL8tf-l^ 23:52 

203 +***. £i**t«, tf* CM W#4*r, *JLit#&*W4&jfc^*H&. 

*NMtti CM 2 ft AV *fc*fc**#A###.>c 207 +. 

£ 8ti>i^ 0:00 at, s a w av 4t**riiitw chi aL£&##.7L 

203 +*£*, #JLil#«L*W«*-^^. ^r#*tW^i AW AV*fc**fc 
25 ^A^4>t207 +. £0:00flt, JHMfrlfc e,#X#^#-it 207 +W 

CM 2. #Pp, ^^*/L 207** CM 2 WAV**, #&BJMfs%» 208 
300. RSJ&, £CM 2 «t«Ttb l^Bt, ##4^t207«rtfc^ 
0:00 #ft#*#<*M*W? 9 A W AV &*. #*W##&4tfaHM>3ffl 5D 
WtiMUaft. 

30 B5F^W4.^^«^#A*^T^^f CM1 Wf S, #*P, 



£i£*Hfr&T, *TJiUM CM 1 6$ AV chl it 

ffl*23: 52 8t^##-/t 203 t«t^^. ^^H, CM ^4Ht, it 
#*0A*^N***, ^/9r#*t^*t*#A^#.>t207 t. £8tliJ#0:00 

5 uf. jsu*? a a av chi ifcfciM*., 

4##./t207 t. 4*Htf, *WHs C*#A4H*#* 207 CM I . tt£. 
g CM 1 30 *H***£ 0:00 II A ^ AV 

AJ&, >L 209 # T CM «*4tAifiii|*4fr*Afi|&*] 21 209 CM 

10 #A#^, ^WtWN-*J^##^>t207«rtb4t*J>ft-f-8t, 4##->t207 

t*MM A^ili, #jL*4M-CMl*tfc**30#*. £iUtaftqA*r4fc 
ItWIT 9 A tfAV 207 t. *T*4SUfc. 
CM #A#<HiA CMs . 
£*£**lt, fcifc CM #A^4-4.*«L^^^«TA#.it 301 #A 
15 «L^«r«^«-^1l*^ir@^8t«« ( ^CMs. 

**« i£*t CM #A#4^*M£#£ittf AV M-tAtt* 

ffl 5G *» 5H 4L^ £ *L* i.** 8 BtT4&# CMs tf&A^&tt 

ft*.. 

20 £ffl5G, CM#A49«^**t^ AV4t4§^«t«rtfc, Bt ft 

£. AVft*ft?R**ft. S**P, M^glMHUMfrftlTl. 

^.itft'ft&T, CM 1 ¥) AV &##rilittf chl i£itl§]#M. 23:52 
203 t*iM*. *N*£#CM, it#tf4t#*MMt 

#JL^^i|4:^lt^A^H*#.>t207 t. £fth3J#0:00Bt, 
25 7L 203 &#i£it 4(ch4), iiiitfifcaUtf H D , g 

5-**, e,*#A£H**>L 207 CM 1 & 
$ CM lKJ-Aii 30 &fc-Mfr tfciiit ch4 iiit/Wfc#? 8 D ¥j 
AV48U*. 

«^#.ft^/^#jlfc^^ait#^CM#A^^^l!, § 
30 8tf«J^#ACM^BtlilBt, 4HMMt207 UN** CM 1 * A 30^e*fcl*# 

#CM14tfc. £i£4Jfl, t**« DAM**. £it&t*Nfcfl, £l$-t;£ 



@tt^**»ffl 5G^, i£&&£CM$J|i];M&*JL 

5 £ffl5Ht. CM^AJfclSJ.fc'fctf AV *£*##0r#*t 

AV4UHMttt«*tt*.Tifc*!fe. 
AUtfi] 23:52 & CM CM 1 # AV ftfelfiiiiti chl 

AfH*+/t 207 1*3 . £ *)-|b] # 0:00 Bt, 203 ch4 i|it iUt 

10 i£&i!ULM-f g) D , gp Xm R ft#, ft ***ti**&*Jt. 

#A#^it207rt. tffc**&ft#4MH***,207 ft^ CM 1. 

£&ifcCM 1 it 30 #'8t, *tfc&**30#1M DtiAVft*. Af, t# 
t4*MMt207 ft. 

«**»it:Jt*i^^Mfc^f Rft#±tf CM#A#4^&fi«, £ 
15 tfty A CM ntfij Bt, 207 CM 1 tfr A 30 

ft*. &Jtft«fl|, #/5t#*t^^Sr@ Dtf AV ft#&£jfc#^##4;fc 207 . 
£CM*ML8*, ^tb«^#A^#4>t207^^g Dtfft**. 

*.4HMti;*r&*,Q 5H^, DtfffcBfti, 

20 ****4tfi£4^**ft|ft* AV ftJtJUMUL 100a #r&## AV ft 

AV ft***** 200a 9 , «T# 

CMs, **4^H«WAVft*4**x* % «ui 
fi, *i.*jHM«ft* AV ft*******^^^**.. fljJLAV 

25 J*^K ****** AV ft***** 200a t, T#J&*#&#tt&>|fc 

*<JU»HWMr, Sit, ^4t«T«^itir**<i«LXt^#*:^^. 
T«#*«« 2^fr* AVftHiUMtJL 10tet**ex4ttfr*«*&iifl. 
*ii£_ti£ AV ftfcJUMUL 100a t, VTR 101 * 

v*&.® 102 /St#*%# CMs fid AV ft#:fo£i|.it^6iL& 103 # 

*0 #*.^n^CMft*^#.7tl05-,il05- n ^>fr^-->ht. 
**. P^CMs *J£-* CM ft4MH*4Mfc 105 - , 



**. 

&i&%mmtf) AV **£*-*JL 100a ¥)JL4$ft<!L%&W+, 
CM ft AV |fc#8t, CM 4* AV ******J#*A#;friiittf CM *#** 
105 i(i » I - m; m < n)t, #*x8#tt?8**i&itW&tti££ 

5 iiuut*#. 6 £#***ft+fr*,T, ###-rfot4:&tf CMs 

3 &*tJRffl 3 flh&« ft ft AV **&#£* 100a 

^x^it«***lt. CMs ^i? 8 *iU& rf&^CMs 

10 CM 4. CM 1 , MJfc*#«fciMMl ii*. Jt«|8j-ftl* 0:00 #jtii&JL£ 0:00 
&&oifr«&#&i* it* JUHt*£ 8 #f 8 0ri£i±tf &i£. 
T*.&*t*H 6 AV 100 x#it#tf 3 

*Jt. ^^i^#1Tib4Lm^il^^8iiit^iiilBt, /*MtCMs**i& 
#^iiit^4MfcM*irA^l£M^iUUrYR. £ AV **&& 

15 JUL 200a t, $?&&*K203 m*&Mm*t£r. 

«TiMi AV *t#JSfe.#jg.iX#ii^^->h^^j. 

«. **. ***«t. *Wte***«**#*it*;FW. 
t*****«44^*JLiB**109^«.#CM*#, **. 
20 ##*x8#tt?8*#, te*t#*>ft-f, T**JLA?fl**tttCM* 
*. 

& AV 100 ft X t . * 8 ***** 

**t *? 8 ****** 104 - i t, ^ CMs ****££& t ft CM** 
****** 105 -it. «*. 109 -it, #*M>CM*** 

25 105 CMi***«^H*****i& 104 -!***«** 

*#JlW***#***A, ^t8ftAV**jf«»CM^AV***|P«.5.^. 

*»*B7At^t*. £-**f B***«lMfc*A**20*fCM 

**. 

***** 7B #r*, **£#*#** 8 # 480 4r(NTSC ****.T). 
30 * 12 $(24 **)**-* CM ft&***. 3 -« CM tf-g-****»# 
#**£#*!£ -fife 3 *t 8 **&##***. *»*7B#*. It 



#hr, &&lfc225 ##,£#^iait#£&#iiL-^ 15#*hK>CM, e9>M5 
*>'*M CMs , * Vp 1 £4W CMs Jjfc 1 5 f g) £ * fca . 

flfcJUg 110 t**tti*tt*. 111 
Afc***JUB. #**#*JL112**. £&te#t?B*CM#g80r* 
W***lfl«**##attJU*. 8*. *ft**ifc 0:00 

m ioob # &#*-f @ 9 . 

S 9**4* AV 100btf&#j£, *t**T AV*#*4j- 

JU 100a ***-£|U CM 105 , J. 105 n ^|-i$n| 

109 , J. 109 n . 

AV *t#iUtfcJL 100b t, # CM *tJ3L&-#? B , 

^CMsH#-^^iiii^|gi8tiL#Av^i&. #?p, i * vm ioi * it cm 
Ht, * t a 102 mmm* av ajuhp^a jt*? a 

it 104 -5 1. 

AV &#8t, iLJL^A*^iL^S<t#^#-/t 104-s t 
*MH* CM*#, #J§ i &*4H**7l 104 - , J. 104 -« f 

# t B A B D 5(ch5)*t£it. 
±* AVft#4##ft%**-f q 10 t. 

*»ffl IO^ttf, J5-ti&&ifc#]*tte, ^«j*0:00^iii±chl it.£ch4 
it#<H B A $>J D . CM ch5 it. 

&&&& ¥} AV A#Jt*|LJJUJ' AV 4UM* 

■f*.#*J8it#4Wt**«t, AVIUHUMtX 100*#£-&ii^ CM 
105 n ^$*]Lft%-7t 109 , 



ifcfr #) AV jk.&&fr&l 200b -ftiMSLffl 10 0r*tt * 3 9 #r 
* AV 100b @ &4fc*> CM *tHtt AV #&0r 

t ti7>K$£HLttt A^JkULS 300 . 

® 1 1 £ AV *t&&#.jjtJL 200b «$Hr44^*S. 
5 AV|t#^j|ti200bJ^TS4^^AV|t*^^Z200a^^^ 

>K i£ &te#-&#*>t 204 *P#-i&>ff*$#J$3l 206 . 

10 3>K %~&#£?1204 &i&$rj&$-¥)&& 3iSt*iiit, CMs #j AV 

ft*J&UMt#& 202 ££&it##t ##&&4fr&#- 

it<T^^S206. 

£ -iUWWMW 205 jj-jt -&#*/t 203 «r If fe£ 

i£©*J f 9 207 . 

15 3>K ^-ii^^»206^Jiife#^>t2()4^A^CM^If^, 

fc,£i£gf£] CM #*&&*Ufr*M-#.£;ib 207 . 

£##4>t207 t» ^Btf-I^OrOO. #*^IM*W206* 
A*<|CMit#**tl{^|L|f^208, £ft_tJi&Ht30#*. £i£4li3], 

205 AV 207 

20 rt. §CM4frtfe30#, ftj-fil£# 0:00:30 *$Bf4l, #*MMt207 *H*4fr& 30 

4H»+A207-t. ^Ht^^A, **5-il^lM%£205tfr>N. 

207 ft AV lt#it^4X-«H*#>t 207 ft. 
207 i«} 30 AV 4t&. 

25 £Bt|a)# 0:30 tffc, 4flMML207 #^#^15^^^ 

&206«rAttCMs# AV4tfc, ##£|fr^lB *Jf J« 208 . £JkJfcf3) 
MJE -ii^Hf^S 205 4frA# AV &#*te*#A.##*;?b 207 . * CMs 

¥j 30 ##*/c 207 * tfe tft&tiiffrtli a # av m, 

$-fr*k±7L 207 t &fr*T 1 AV 
30 T3g, £CM*t«rtfcBfr, i|ti|5-ii^|f^206^AV4fc|&^#*t 

flat. itj|««rt^ira^AVit*^x^#.ic207rt. 



5B 0t*#i&£.*t£ AV A#. 

4HMfltf£, ^MLti&a&AS 10^^^^-, #*H5B/9t** 
S^CMttftatTifc-fi-tf, 4M.ii#tf*.*fll-J- ® 4 AV A 

200a , AV A*?iK«L#*,&i**jJU*B 5A £ 5H ****** 

5 

100a CM A4M»? 0 A4fc, #£#&AV A4N*jMJE 200a £ 200b 

Bf , AV 200a £ 200b i*3#.*#X^# CM A##A 

t B It* t tt*f*i±*, A AV A4I4IAAJ. 200a & 200b X *JJJ 
10 «4fcJj«iCMft#Hait*. &&*HfrK,T, #A&#A# 

CM A4ft*'ir E) AIMUT A#^*#A*it 301 AlfrA. 

209 fc#*N*#jk&#4&#iM. 201 , 
*»*M*,tf AV A#&#fci 100a #4£#]4>t 120 . 

&it AV A#&#&£ 100a * 100b ^^#^^>L 121, #41 
15 *M^*Aflt¥aA*&JM*GMA*tt*. M»SlMA*-lMFft*4 
A**.4fe4 121 t. H*. W#^j8i^-h^^AV|tl&jSiC#^Lil00a^ 
100b ^Mt^A^m^/^fctt^ § A# 

&#ttCMA#tf*\ #£«2USA>5r$MfA#. A***t, *»4ft#? Rft. 
#**tf«4i CM A***lJ-fli*>b«i## | A* 

20 ACttA**********, i»**jfc**ift¥flA*AGMAJH* 

««^AVA#iUMtJl#^riL-f-Jt-i<Kw**«, 
**A*4M.Tfti*. 

25 f lit*, W^8A««*ib#«^AVA#JUaUtJt. 

A*, AMA*»ti*iL«.«i»4UiA»^M 

«MHft^BA». 

3>h B#46^*+^*A*lfeW^*^l^-f MFEG2*. rf&T 
^We,A^«jf^^BA*A^^aA*4L^i 

Jfc*K 2 /st^tt AV AAJLAAX 100a fT* Z&£m#£M£ + 



200a 202 
3 >h AV 100 4 AV *#4Mfc*.£ 200 *.fflti&4*** 

*JR^4l«W^ AV 4M*#.4Hfc4Hl» AV 
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